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                                                                  HICO UV Proposal ObjectivesHICO UV Proposal Objectives  

  

--  Testing and improvement of atmospheric correction models before Testing and improvement of atmospheric correction models before 

developed, in order to its adaptation to HICO imagery bands, considering developed, in order to its adaptation to HICO imagery bands, considering 

the adjacency effects and preventing anomalies in the spectrum line, the adjacency effects and preventing anomalies in the spectrum line, 

especially in the Red / NIR and Blue spectral zones.especially in the Red / NIR and Blue spectral zones.  

  

--  Use the HICO imagery for Mapping ChlorophyllUse the HICO imagery for Mapping Chlorophyll--a and Phycocyanin (as a and Phycocyanin (as 

Cyanobacteria indicator) temporal and spatial distribution, testing several Cyanobacteria indicator) temporal and spatial distribution, testing several 

algorithms for Phytoplanktonic pigments. algorithms for Phytoplanktonic pigments.   

  

--  Validation of Algorithms for estimation of Photosynthetic Pigments and Validation of Algorithms for estimation of Photosynthetic Pigments and 

other variables. other variables.   
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Southern Europe, between Atlantic Ocean and Mediterranean SeaSouthern Europe, between Atlantic Ocean and Mediterranean Sea  

There are 1500 inland water bodies, mostly reservoirs for irrigation There are 1500 inland water bodies, mostly reservoirs for irrigation 

and water supply. and water supply.   
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The UV (Univ. of Valencia) project has requested, during this period, The UV (Univ. of Valencia) project has requested, during this period,   

3 targets to work on 3 targets to work on coastal and inland coastal and inland water bodies:water bodies:  

  

Target #1: Target #1: AlbuferaLake_SPAlbuferaLake_SP. Valencia area. Mediterranean coast. . Valencia area. Mediterranean coast.   

  CenterCenter  image Coordinates: Lat: 39.33image Coordinates: Lat: 39.33ºº  N; Lon: 0.36N; Lon: 0.36ºº  W W   

                ((AlbuferaAlbufera  : coastal lake; : coastal lake; TousTous, , MuelaMuela, etc. : inland waters, reservoirs), etc. : inland waters, reservoirs)  

  

Target #2: Target #2: SP_EbroBasinSP_EbroBasin.  .  LleidaLleida  area. Eastern Ebro river basin. area. Eastern Ebro river basin.   

        CenterCenter  image Coordinates: Lat: 41.856image Coordinates: Lat: 41.856ºº  N; Lon: 0.82N; Lon: 0.82ºº  WW  

                ((MedianoMediano, , GradoGrado, , BarasonaBarasona, etc. : inland waters, reservoirs), etc. : inland waters, reservoirs)  

  

Target #3: Target #3: ESP_EbroBasinESP_EbroBasin. . ReinosaReinosa  area. Western Ebro river basin.area. Western Ebro river basin.  

        CenterCenter  image Coordinates: Lat: 42.5475image Coordinates: Lat: 42.5475ºº  N; Lon: 3.2589N; Lon: 3.2589ºº  WW  

                (Ebro, (Ebro, UrrunagaUrrunaga, , UllivarriUllivarri, etc. : inland waters, reservoirs), etc. : inland waters, reservoirs)  
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ESP_EbroBasinWESP_EbroBasinW  

SP_EbroBasinSP_EbroBasin  

AlbuferaLake_SPAlbuferaLake_SP  
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HICO HICO imageimage  sets sets AcquisitionAcquisition  

in in thethe  UV Project UV Project activityactivity  periodperiod  (20120223 (20120223 ––  20120831)20120831)  

  



 University of Valencia (Spain)                 2nd HICO User’s Annual Meeting.  Glasgow, U.K. 10th October 2012 We have processed for the Progress Report all the image sets acquired since the beginning of We have processed for the Progress Report all the image sets acquired since the beginning of 

the Project till August 31the Project till August 31stst  2012. 2012.   
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The acquisition of images and the field campaigns are continuing. The acquisition of images and the field campaigns are continuing.   

All images are being processed now and the complete results will be included All images are being processed now and the complete results will be included   

in the next Progress Report and presented in the 3in the next Progress Report and presented in the 3rdrd  HICO Users Annual Meeting.HICO Users Annual Meeting.  
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AlbuferaLake_SP   20120223 A AlbuferaLake_SP   20120226 A 

AlbuferaLake_SP   20120223 A AlbuferaLake_SP   20120226 D 
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EbroBasin_SP   20120712 A EbroBasin_SP   20120713 D 

EbroBasin_SP   20120726 D 

HICO HICO imageryimagery  

RGB RGB imagesimages  (B42, B27, B11) (B42, B27, B11)   

correspondingcorresponding  toto  acquisitionsacquisitions  in in 

thethe  periodperiod  20120223 20120223 --  2012083120120831  
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FieldField  workwork  programprogram  forfor  thethe  samplingsampling  and and observationsobservations  in in waterwater  bodiesbodies..  
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Ground campaignsGround campaigns  

  

Since the initial acquisition in February 23Since the initial acquisition in February 23rdrd, the field work plan has covered with , the field work plan has covered with 

operational constraints, the active dates selected: operational constraints, the active dates selected:   

  Albufera: Albufera:   02/23  Albufera 02/23  Albufera lakelake  

      02/26  Albufera 02/26  Albufera lakelake  

      03/23  Albufera 03/23  Albufera lakelake  

  Ebro (E):  Ebro (E):    07/11  07/11  CalandaCalanda  reservoirreservoir  

      07/12  07/12  RialbRialb      

      07/13  07/13  BarasonaBarasona    

      07/1407/14--17 17 MequinenzaMequinenza, , OlianaOliana, , TerradetsTerradets  

Taking data in several sampling points and measuring parameters as: Taking data in several sampling points and measuring parameters as:   

  --  Phytoplankton pigment composition using HPLC and other techniques. Phytoplankton pigment composition using HPLC and other techniques.   

  --  Phytoplankton taxonomic composition and bioPhytoplankton taxonomic composition and bio--volume estimation. volume estimation.   

  --  Nutrients concentration, physicochemical parameters analysis. Nutrients concentration, physicochemical parameters analysis.   

  --  Water optics: above water radiometry; in water radiometry; inherent   Water optics: above water radiometry; in water radiometry; inherent     

              optical properties measurement (absorption coefficients), etc.optical properties measurement (absorption coefficients), etc.  

  

The ground campaigns are continuing till now with the same work program.The ground campaigns are continuing till now with the same work program.  
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Control of azimth angle with respect to sun

 = 135º

 = 40º

Optic fibre

Spectralon 25%

Control of observation zenith angle

Control of azimth angle with respect to sun

 = 135º

 = 40º

Optic fibre

Spectralon 25%

Control of observation zenith angle

FieldField  observationobservation  EquipmentEquipment  
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HICO UV Project HICO UV Project AchievementsAchievements  

1. 1. DevelopmentDevelopment  of of anan  specificspecific  AtmosphericAtmospheric  CorrectionCorrection  ModelModel  followingfollowing  thethe  

line of line of previousprevious  toolstools  developpeddevelopped  forfor  MERIS and CHRIS MERIS and CHRIS imageryimagery. .   
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• ATMOSPHERIC CORRECTION ALGORITHM APPLIED TO HICO 

(Two processes in parallel) 

     (Illumination and solar geometry)                      (Atmospheric correction algorithm)                    
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ATMOSPHERIC CORRECTION 

ALGORITHMS 

HICO ATMOSPHERIC 

CORRECTION 

ALGORITHM  

QUAC 

STATISTICAL METHODS 

(NOT SENSITIVE TO 

SENSOR CALIBRATION) 
INVERSION OF LUT  

• Reflectance obtained from QUAC is higher than the one 

obtained from the atmospheric correction algorithm 

• Areas selected shows diferences between both spectra 
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• COMPARISON BETWEEN REFLECTANCE FROM IN SITU 

MEASUREMENTS AND OBTAINED WITH QUAC 

 

(Considering the HICO  spatial resolution  ̴ 100 m,  the differences are acceptable) 



 University of Valencia (Spain)                 2nd HICO User’s Annual Meeting.  Glasgow, U.K. 10th October 2012 

• DIFFERENCES BETWEEN HICO RADIANCE AND SIMULATED RADIANCE WITH 

MODTRAN 5.2.0.0 

• QUAC SPECTRA HAVE BEEN USED FOR THE GENERATION OF TOA RADIANCES 
 

• THESE DIFFERENCES CAN BE CAUSED BY: 

• OVERESTIMATION / UNDERESTIMATION  OF AEROSOL OPTICAL THICKNESS 

• CHANGES IN THE CONSIDERATION OF AEROSOL TYPE 

• NOT A VERY ACCURATE SENSOR CALIBRATION   

Bare soil pixel Vegetation pixel Man made material pixel 
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• TOA RADIANCES SIMULATED FOR THREE PIXELS  

     WITH A WIDE RANGE OF AOT VALUES  

• AEROSOL TYPE DOES NOT GENERATE LARGE CHANGES IN TOA RADIANCE 

• AEROSOLS MODEL 

CONSIDERED HAVE BEEN 

RURAL AND MARITIM. 
            AOT = 0.06 

            AOT = 0.12 

            AOT = 0.20 

            AOT = 0.30 

            AOT = 0.40 

            AOT = 0.60 

Legend 
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• CALIBRATION FUNCTION HAS BEEN CALCULATED FOR 5 

DIFFERENT PIXELS IN TWO HICO IMAGES. 

          IS NOT SO INFLUENCED BY AOT VARIATIONS IN HIGHT TOA RADIANCES          

CALIBRATION FUNCTION 

                                        BUT IS INFLUENCED BY AOT VARIATIONS IN LOW TOA RADIANCES  

• CALIBRATION FUNCTION HAS BEEN DEFINED AS THE RATIO BETWEEN  

HICO TOA RADIANCE AND SIMULATED TOA RADIANCE 

VEGETATION AND SOIL PIXELS                                                           WATER PIXELS 
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• CONCLUSIONS ABOUT ATMOSPHERIC CORRECTION 
 
 

• DIFFERENT METHODS AND RESULTS FOR ATMOSPHERIC 

CORRECTION OF HICO DATA HAVE BEEN PRESENTED. 

  

• QUAC RESULTS HAVE BEEN ACCEPTED AS A FIRST ATTEMPT OF 

REFLECTANCE RETRIEVAL 

 

• REFLECTANCES OBTAINED BY QUAC ALGORITHMS HAVE BEEN 

TAKEN INTO ACCOUNT FOR THE SIMULATION OF TOA RADIANCES 

AND A POSTERIORI GENERATION OF RE-CALIBRATION FUNCTIONS. 

 

• CALIBRATED FUNCTIONS HAVE BEEN OBTAINED FROM TWO HICO 

IMAGES FOR VEGETATION AND SOIL PIXELS AND FOR WATER PIXELS 

RESPECTIVELY   
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• FUTURE WORK PLANNING 

L TOA SIMULATED 

RADIANCES 

FIELD 
CAMPING 

FIELD 

CAMPAIGNS 

EXTRA IMAGE 

ANALISYS  

VICARIOUS 

CALIBRATION 

CALIBRATION 
FUNCTION 

QUAC 

REFLECTANCES 

L TOA SIMULATED 

RADIANCES 

CALIBRATION 
FUNCTION 

OTHER SATELLITE L 

TOA   

CALIBRATION 

FUNCTION 

CALIBRATED FUNCTION 

COMPARISON 

OTHER SATELLITE LTOA   

CALIBRATION 
FUNCTION 

CALIBRATION 
FUNCTION 

CALIBRATION 

FUNCTION 

CALIBRATION 

FUNCTION 

REFLECTANCES 

MESURED IN SITU 

(Three work lines ↑                                                            ↓ extract final conclusions) 
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                                                              HICO UV Project HICO UV Project AchievementsAchievements  

2. Use 2. Use thethe  HICO HICO imageryimagery  forfor  MappingMapping  ChlorophyllChlorophyll--a and a and PhycocyaninPhycocyanin                        

        (as (as CyanobacteriaCyanobacteria  indicatorindicator) temporal and ) temporal and spatialspatial  distributiondistribution,           ,             

        testingtesting  severalseveral  algorithmsalgorithms  forfor  PhytoplanktonPhytoplankton  pigmentspigments  estimationestimation. .   
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PreviousPrevious  applicationapplication  of of pigmentpigment  algorithmsalgorithms  onon  MERIS and CHRIS data                    MERIS and CHRIS data                    
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CASI hyperspectral airborne sensor  
(INTA flight for UV.  20110907) 

[Chlorophyll-a] maps 
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ThematicThematic  mapsmaps  fromfrom  HICO HICO imagesimages  

in in thethe  UV Project UV Project activityactivity  periodperiod  (20120223 (20120223 ––  20120831)20120831)  

  

  

  Applying the algorithms of Gons, H.J. (1999) and Simis, et al. (2005, Applying the algorithms of Gons, H.J. (1999) and Simis, et al. (2005, 

2007), based in the ratios 709/665 nm and 709/620 nm (HICO bands 54/46 2007), based in the ratios 709/665 nm and 709/620 nm (HICO bands 54/46 

and 54/39) and considering too the backscattering for 778 nm (band 66).and 54/39) and considering too the backscattering for 778 nm (band 66).  

  In addition has applied some band ratios, as HICO bands 57/46 In addition has applied some band ratios, as HICO bands 57/46 

(726/665 nm) (726/665 nm) or some threeor some three--band model (band model (GitelsonGitelson  et al., 2011) with the HICO et al., 2011) with the HICO 

bands 50, 53 and 56 (685, 700, 720 nm). bands 50, 53 and 56 (685, 700, 720 nm).   

  But the fit of  the present reflectance bands to the sampling values But the fit of  the present reflectance bands to the sampling values 

till now are not absolutely till now are not absolutely satisfactoriessatisfactories. .   

  We need to improve the retrievals again, when the new AC tool may We need to improve the retrievals again, when the new AC tool may 

be fully completed and with more field data are considered.be fully completed and with more field data are considered.  

                              Then the next slides shows some provisional thematic maps. Then the next slides shows some provisional thematic maps.   
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SomeSome  examplesexamples  of of EstimationEstimation  of of [Chlorophyll[Chlorophyll--aa], ], usingusing  HICO HICO imagesimages,,  

in in thethe  UV Project UV Project activityactivity  periodperiod  (20120223 (20120223 ––  20120831)20120831)  
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Chl-a concentration (µg/L) 

23-feb-2012 

µ = 72,85 

34,4840 

94,7043 

95,9855 

75,3088 

69,4885 

67,1416 

26-feb-2012 

µ = 72,41 

50,6427 

83,5160 

84,9280 

70,5439 

23-mar-2012 

µ = 127,75 

144,2528 

104,7089 

116,6225 

145,4093 

      µ = mean µ = mean valuevalue    Data from samplingData from sampling  

 HICO SENSOR IMAGERY 
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CHLOROPHYLL-a Estimation models 
GONS algorithm 

AURI algorithm 

     HICO SENSOR IMAGERY 

     HICO SENSOR IMAGERY 
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CHLOROPHYLL-a maps (ALBUFERA Lake) 
 23-feb-2012 

Chl-a µ = 72,85 
26-feb-2012 

Chl-a µ = 72,41 
23-mar-2012 

Chl-a µ = 127,75 
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       µ = mean valueµ = mean value  [Chlorophyll-a] (µg/l) 

     HICO SENSOR IMAGERY 
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 23-feb-2012 26-feb-2012 23-mar-2012 
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CHLOROPHYLL-a maps (TOUS reservoir) 

      µ = mean valueµ = mean value  [Chlorophyll-a] (µg/l) 

     HICO SENSOR IMAGERY 
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1 – The first important goal is the incorporation to the group of  current Projects making remote sensing of inland 

waters using imagery of sensor HICO, aboard of International Space Station, orbiting the Earth at lower altitude from 

the Earth surface level (around 400 km) what other spacecraft. There are others advantages for this platform, as the 

best support in case of trouble or conflict, with the more direct supervision in that cases. 

2 – HICO is truly a hyperspectral sensor with continuous sampling of its spectral windows, through its 87 spectral 

bands, very useful in any project studying variables related with the visible spectrum (water, vegetation, etc.). 

3 – The organisation and management of the Oregon State University at Corvallis represent a good warranty to the 

best profit of sensor possibilities. 

4 – In the next period, before the next Annual Meeting, we will work with the data improving as possible the new tool 

for HICO imagery Atmospheric Correction, as a cooperation with the scientific community involved in the HICO 

Current Projects in our common interest and goals. 

5 – The experience of University of Valencia, was successful in general terms and very hopeful in the order of 

development of some image treatment tool and in the aspect of adaptation of algorithms for water quality parameters, 

specially the related with the photosynthetic pigments and the ecological evaluation of the inland waters. 

6 – This work provides a comparison between HICO, MERIS and CHRIS thematic maps of photosynthetic pigments in 

order to evaluate differences in spatial and spectral resolution. 

7 – We presented our Report of the year 2012 in this HICO users Annual Meeting of October 7th, with the present 

status, and some advances, but we need, after the meeting, to continue working, in different lines, with one deeper 

analysis of data, and advancing toward the final calibration function to fit the best code for the Atmospheric 

Correction. Then, after a new annual period working with HICO images and new progresses, we hope will have more 

useful results and solid conclusions. 

8 - We want to cooperate with other HICO users in order to share the common problems and solutions, applying the 

power of the HICO sensor as imager, and rising much better possibilities for remote sensing applications in the 

future.  

                          

                                                                                                                            Valencia, August 31st 2012 

Conclusions 
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